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ABSTRACT 

PURPOSE: To enhance the characteristics of a semiconductor device, 
utilizing a metal element which accelerates crystallization of Si. 
CONSTITUTION: A thin film transistor is constituted, using a crystalline Si 
film obtained by utilizing a metal element, Ni, which accelerates the 
crystallization of Si. A source region 108 and drain region 109 are 
produced with Ni by implanting ions of an element, P, for gettering Ni and 
annealing to getter Ni. For forming a P-channel type thin film transistor, 
for example, both phosphorus and boron are used; phosphorus determining the 
conductivity and boron being used for gettering. 
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H*«FI»#©ftB] 

ttfi-r*««7c*tbTr:y^r;PA« i x i 0"~ l x i 

o"if/cm' ©»*T*ia*nfc»att->ua>jR 
nt. 

8MEfiH£B©V-:* • Fl^>flMtfc»SSSiill-r*lS 

t. 

*M3?§ttBK:*fLT. »7':^-;lOtB:/Rtf3te7 , :=.-;i' 10 

£*s-rxst. 

3X10"~1X10 !I HC^f/ c m 1 ©igftT'Ss 
DDSftTHS r iS»«iT4f *#»tOfPBm 

*S)S-r-SiBj«7CsgtbTn!ydr;i/*«l x l o"~l x 
10" Wf-/ c m 1 ©i&g-TTSsfiD S ftfclS fttt -> 'J n > 
K*fiJfflTS¥##S«©fHK#i!fefc*^T. 
WEiBfttt>"j3>il*2|sW#S«©iStt«lCJ5EJgrs 20 
lit. 

inESttiv-x ■ Hu-r>«*K:jiiis*in-r*is 

t. 

SOEJSSriffiASSSST&y— * • K U-f >ffi«t8B3S* 
»inrr*:CSi, lHMEettBKttUT. HfcT^-JlO* 
(3/Rtf3t7--Jl'*«Tlit. 
S*t4CtSWItt4**#SiOft83&a. 

mwz 3xio"~ixio" m.=?/ c m' (Dm&T-m 
in;**!, fr-om^afiv—x • v v-i >m.i$.\zm<r>&&£. 30 

DlxlO"~lxlO"Sf/cm' £-<3siD£nT 
H4Ci6»itfS#*#SlCffBm 

MftS*N5ttJ«^*£l,T:=y$r;k&»l X 1 0"~ 1 x 
10" B^/ c m' ©jgST'^SD^tlfc^Stt-> U a > 
§t*fflflirs¥*#*«©fPll#«;K:$3^T. 

T^T-SlSt. 

lit. 40 

tfe io©ffi|2flH£B©V— * • 

asj^ \zmtQ-r z xs t . 

SrJrriStSWU 

iSISy-X • KK>ffi«4 , ©ffl3!5©JBStt*©j6^«fc 
Sai:3xi0"~ixi0"gf/cm' ©jggT'gs 

msn. avpfflssaw— * • f u-f >®^(cgs©jgK<fc 

03XlO"~lxiO"I?/cm' ^<tt^nt 50 
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«r»S£t«»«£TS¥JW#8«:©f£«:5i*. 

<£ri!)gT-5^7C^t LT^y^UAU XI 0"~ 1 x 

io"gf/cm' ©sat?^sn$nfeigai4->u a > 

lffllBttfttt->U n >KS***Se«©fSttJltriEJg-r* 
lit. 

HuEffittfi©V-X • h'K>I«t, LDDf^tC 
S?£8sSD-r-5XSt. 

sasnst. 

5l©i6KJi54xio"~7xio"gf/cm' TS) 

Aoy-x • Hu-f >««»c»un*na«©»flE** 

3xlO ,, ~lxiO"Bf/cm' d t 

*8&ftr*««E7C*tUT=.yir;P**l x l 0"~ 1 x 
10"ilf/cm' ©■KT*irasn&»iie->'j3> 
K**lffl-r**##SB©^8*}iK:*tiT. 
JWEtSfttt>'U3>BtS3fs»#*ll©iSttJiKriE»-r4 

lit. 

wf EfiittB © l d d mmzm&mijQ-? sig t . 

mH2ffittB©y-x • Hl/-f>Ill:lfflS^iliot4l 
St. 

MfBffittBKttLT. $&T--KX\t/ft.Ztyt7--j\, 
SltlgtJf L, 

WfBfflB**^j!jD^tlfe«14BtC*3^T. LDDS«tt>(7) 
■*©•*«**©»«.£ Ofcfc<. mffEy-X • HH 
>®«©«B3R©iSftttL D Dffi«(t>©aiJ|5©»ft«fc 0 *> 
*V» d t t-T S¥##»«©ff«*ffi. 

[B*S10] SS*«9C*t»T, iilELDDS^lcS 
ilD£n*>j»©»£i&<4 X 1 0"~7 X 1 0"Sf/cm 
* 7?a5 0. »»-r>K««fc^JDSti5Jfflsg©»«*«fl?©jft 
SJ;t)3xio"~4xio"gf/cm' JS<, 

y— x • k k >^tc^jnsn-5as^©sftdt3 x 1 

O l, ~lxiO"B?/cm' T*«utS»liT5 
**#*«©ff«3Erft. 

[SlJfcJSl 1] *«±IC»j«3*l&IMlfc»Taoe» 
ft:*«i*-ra«Mi7c*tUT^y4r;p*«i x i o ,5 ~i 
X10"g?/cm' ©SST^iJ0$nfc^S14-> l Jn 

>Bt*fjffl-r**#**«©f^«*ftfc*t»T. 

ft^Iit. 

fl9EflH4B©V-.X • KH>ffl«t. LDDS^tfc 
i*«DTSIlt. 

strEflf^B © l d d \z mm * gsim-r -5 XS t . 
wi2y-x • kh >mmzwm&mim-r2>j:mii. 
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m*©»«tt»©»*J:e)t>K<. WEV-X • KH 
>S*«f ©«l*©*Stt»©«*J: 0 t>MV» H £ fcttft 

^b*li)S-rsftfea7c*tbT-y^rJl/)&il x l 0 IS ~ 1 
x l 0"lf/cm ! ©»aET?*m*nfc*Sfttt>''Jn 

W»BMStt-> U 3 >BI£*g&©¥a|#gB©?S&JI tzgc, 
»T5Iii. 

UEfittitTOy-X ■ FH>**t. LDDil 

mzmm-tzumt. 

£46^18 £. 20 

MIB«l**^PSn/£;fifttBfc*3tiT. LDDgJSt® 
fflBm©«*tej&©jgg<i:9fcii5<. MEV-X ■ H U-f 
>^©ffllSt©iggteL DD««'t'©ffllJi5©«fl?«J; 0 t> 

[i&:JcJgl 3] ||}5jcJgl lXttSf#JHl 2C*5tJT, L 

DDmmzWitaztizm<Dmmtf4 x 1 o"~7 x 1 o 
"Bf/cm 1 tibo, *oi(t«*t»inian*a!*o 

mmm<om& «t o3xio"~4xio" nc^/ c m 

' tt<. 30 

v-x • K k >®«t«irasn-5«cD»«**3 x 1 o 

"~ixi0 !l ff/cm' TfeO. *^tt«H»C*llP 

snsiai3<5©isag**«w»aEJ:o 3 x 1 o"~i x 1 0 

"If/cm 1 *^££S«r«£T*iMM**«©ff« 

35ft. 

[0 0 0 1] 

[f£9J©«-f *&«#!?] *»5Htt. #¥l»A©ttai£ 
•>U3>l*ftl,SIh7>v^^ (TFT) ^©*g 
*y-f Kffl¥»**^**©»©*i*lfr«s«©fls«ilS 40 

K&l^T. ISilttS'U3>Btj&i-g-A/-ev»-5**E*lj ( Ni 

tts"j3>n*»e*fl:fflii7c* ( Ni «) ©a^tflfo 

[0 0 0 2] 

[S£#©aat] *eg*«±tc. mmvtam&m 

Ch7>yX^. t»t>lfl)-5?IBih7>^X^ (TFT) 50 



#85^8 - 3 3 0 6 0 2 
4 

> T F T & & tt -> > J 3 > T F T <h W O <k 3 ( Z E S'J $ ft 

neiJ**fi|yU3>TFTteiSft5. 
[0 0 0 3] — «K7^;P7 7XttSg©¥«#©Slf;|£ 
EbS«/h$<, Lfc^oT, SjS»f^*^*?n.5TF 

pi!©«i?.^i(iatt*L</h$u©-e. p^-\-*;u 

fOTFT (PMOS©TFT) Srf^S-T* C t 

lf;*bt, Nft^JHTFT (NMOS©T 
FT) tm*--&^-arT, ffi«l!©MO SH]g§ (CMO 
S) £ia*T*&:t». 

[0 0 0 4] — 7j. SSHtt^tete, 7^7 7^1 

■SlffiTfeS. ^ll4->U3>Tli, NMOSOTFTfc* 
ttT&<. PMOS©TFTfc|^«K:#e>tl-5©TCM 
O S ®&&M&c.-rz> Z. t*»nTiBT**. 

[0005] #**sa©isfttt->U3>fflitt. Mtgj&s 

«fc o Tf6ftfe7 : E;i'7 7 X -> U n >JK^fi^fMiS 
GIf£«6 0 CCJ&Lt) TS»7-— ;PT-5*V 
I — •y ? -#©^7fe*ra#fr-5c:t (TtT^-)W tcfco 

[0 0 0 6] »7=.-;HcJ:**ttfcHLTJ4, #B8¥ 
6-2 4 4 1 0 4l:EiStl5i5l:, --y^rJk ft. 

A^ya.^A^WTcSS (EAT. *SH,{t 

7 x -> u 3 >©tt»fl:sffiit-r aaaftSipjflif * :tc 
cko. mftnm&^vbi&m- mmm<D®:7--Mz£. 

[0 0 0 7] ^tUfrSflrte. #P8¥ 6-3187 

01, 1^6 — 333951 ^CBB^SnT^S. &*5, 
^©J:5ttl*ftft:jttJi7C***~r*-> , j3>Bl»C*«f»T 
«. *©«»Cf*>H-hr>^ffi«f©^ftfc«kt3TNa! 
^»Pl!©^F»E«-f • ftAtSCtCiiy- 

©Sttftfc, fi£*KitttUT«ia©Jlft7 , =-;HCJ:oT 

ff -p zttf-cg&zLtrfwzfrizuiT^&o mmw- 

6 — 267980. 1^6 — 267989) 
[0 0 0 8] C©«k5fcB«»Ctt, ISJM:ftM&7C*©S 
Slilxio"~lxio"g?/cm' its^t*! 
a*bn. ;:©ieHK:*lx£W6»*-Ctt, feAftWe 
3S*n-J". d©l6H*iBA*aS»flETtt>'Ua> 

-&©®!«7C?g©iSStt. 2^t>»iMft (SIM 
S) iZJu-sX. »«fStlfc«*ttiLT36«S*lS. ^ 

[0 0 0 9] 
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two. off mstwi*i' : >!tfttc^nfc(7)^<m^$n 

OFF «St**ie5^£:ttTte<. OFF S8itOffl*^¥ 
[0 0 10] OFF Sgit^itKfcofcD. ±aS©«fc'5&fc£ 

[ooii] nft5©J:3£f*tttt, WKttfi^-rx:/ 

U>f ©H3fcgB#£«Jj£-r 5 TFT KHgrifrM&*R&T& 
-&<, 
[0 0 12] 

TffKSttfc^ttgB©^. V-X • HH>§© 
3Ftt««*S»T?*riEbfct>©tt. OFF *aE«<Jtttto& 

< (1 0 p AS&fcKte-^nKT) . *^±JEO«fc'5 20 

[0 0 13] ««-s/drJH3MbT 

0#14£fsJ<=>#>©^T<t'*nU ^^yjUWOFF HSit$#ft 30 
[0 0 14] #fgBjc02llte. ClAft&i&fi-r^flttKTC 

• FU'f tt$DK>-f;f->K — 

[0015] *mme>&2\*. mao:ett&T&m»7G 40 

• >®«C«S:-g-tJ'f ^fl]©^ F — 
Affile 9. SAbfc^tC. SSl;:*U;:.fct?TN 

[0 0 16] *%530l3lt i^Slk^5b^-rsM!«7C 50 
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mitLtzzs u n >©Bf3©»a-fc p wto^mm&mt. n 

L<tt-t*lSP5#) ^>U3>«t©»fitt©**£**t 

n s^wtss t p ififtit tt#4ct z&m. t 
[0 0 17] *«93©S6 4tt. f&mit&f!h&-rz>Mm7i 

*£*ALfc*S«tt>'U3>fflW>&J**i£ttJi©LDD 

l«iV-X- FV"r>ffi«£K:iS£-&tM;i->£\ & 
F-tr^ii (^5X7 F— £>^ftfct>H 
5) feL<tt-T^>aAfetcd;0. SAWc©^, JftT" 
--;i/fcb<«3tT^-;i^ (feL.<tt^-ne.il^) t-> 
U n >K©tt«tt©&».fc*tt»©flH4fb£fT3 Itl: 

[0 0 18] #5893©* 5 «. «FAfl:«BbA-r«Mtt7C 
3? A L fc&Att -> 'J ^ 6 fig -5 ?§t£JI © L D D 

SCiD, SALfcroS, S6C^OLDDSJjiiV- 

SAL. mT=.-)li>V< \t}ft7=.—JV (t,L<tt-f-tl 
<=>pg*) T->U3>K©ttfttt©»#£*»6*j©?Sttfl: 

^fT^dilC^-pT. PS^^#SH^ft-5Cli:^#m 

[0 0 19] *K9J©*5 6t4. Mit*®}-&-?Z>m&7l 
*SiALfca*tt->Un>IW»5*SJSttIOLDD 

$fl©-f :*> F— fc^^ffi (^7X7 F— tT>^ffitt)V> 
5) &L<f4-f aALit©^, 
CilUoTNIftLfcy'Jn^tPl©^^.!: 

(t»U<tt*tl5M*) T5''j3>gl©»ifttt©3k#t 
^tt«J©ettftSff5Ci»C«toT. PS!*ilH*(S«* 

[0020] #f€?l©sji7te, iSSfk^Kjg-rsfet^Tc 

T. -t©LDD*«tV— X • FK iHWWtfc:**** 
1M*>£. 4iffl©-f*>K-lf>yft (^7X7H- 
fcf>^ifc£t>^5) *> b<»4-f J: 0. SA 

Lfc©^. S6K»CJ:-3TNa!fl:bfc>''Jii>©Hfa 
©«#KP3!©*tt**»£EI*©*8!TrttAU »7 

■j u >K©tsatt©&* ii^m®><Dmtfnt&ft? z t. \z 

[0 0 2 1] ±IB©#fg93©Sg 1 JilE^ 7 iriJtiT. H 
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[0 0 2 2] »«t7C*(D**tt, IX 10' 5 -1X10 
"JS^/cm 1 OSlrttt^CiW^lK 1X1 

86fi"rS2ft**#^Clt^1f€r&^. 1X10" 
litll vUa>JK4 1 0®i«7c^cojg^^2^-f ^> 10 

ii»tffs (sims) \z&yftVT* mfeisfcmom*: 

[0 0 2 3] 

T, *«fttO**#S«i»40FF«8lE*«l 0 pAS* 

fc<D**rr. Site, #^#J^«h^>^X^<£f£ 

[0 0 2 4] £lT, ^7^Ifi (*^»«Tttn--> 
if7 0 5 9 Sffl^S) 1 0 1 ±KJP£ 2 0 0 0 A<£>Tite 
iftg*H0 2i:, -^(7>£ £>tC±t;:JP£ 5 0 0 A<DT 
; E;P7 7^'> , J3>Rl 0 3Sy5XTCVDi£l:J:t) 30 
MfcWfcj*B|-r*. tlT, 10ppmOSK-7^ 

»*^»4*ffi}£ttffl**ln"r<5i±D (H 1 

(A) ) 

[0 0 2 5] fit, 5 5 0X:-?4mK<O4kft-cm7=- 
-;i/T& Z.£\Z<k0 , 7 ; £jl/77Xy'j3>Rl0 3S 

yU3>Il 0 3 ©eftffc#ffiii 40 
[0 0 2 6] 5 5 0t:, 4PSM<fc^3fifl (n— — >if 
7 0 5 9 OS^&flflEETF) , ffiBSMTffl«"e#*<Btt 
xy^OfPfllfclJ:*. BJB^o^TttWIB 5 F6-2 4 
4 1 0 4KESnT<r>*. 

[0027] mmitmommt. ixio'^ixio 

5i/MT'lxl0"-5xi0"lf/cm 1 

0, :^)M2Wt>SMSrS (SIMS) tCJ: 0 
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[0 0 2 8] dOct-5trbT1ie»tlfc»ftitvU3>K 
1 0 40JBatt€:*^tiB«)Sfc»(^ *Hi*/^I/XU 

Jfi«ITHKrFX+y7l/-lf- ($S2 4 8 nm, 
J|/Xt30nsec) £<£fl§-r£o U— if— (BX*;i/* 
— ^ftte lOOmJ/cm' -SOOmJ/cm 1 © 

i6H"eBE»att->un>i» i 0 4<0£|fctt#-CSrS*:^t 
SS<&*^i*»^U BBWfcfr&i. **!6«flTtt, 3 
7 0mJ/cm 1 TU— If— BHttSfi 1 ^^. R8I****<B 
±fBx*vVl/-1f-<£>t:-AlM X*«*.* 

St, 2-2 0 :>a y h^U— If— 3t**8Sit*nScfc3 

K-r*. »f-witWF<o*sa«j4 2 o ort 

t^o (HI (B) ) 
[0 0 2 9] »Hty'j3>«l 0 4SftttKX 

b^, ^XVCVDffilCi^TfS 1 2 0 0A« 
$«Nl 0 6*y-f Mfi«WtLT**Lfc. ^5X7 
CVD©E»^tbTH TEOStti^^Cc 
^MRF^*«Sftt42 5 0-3 8 Or, ^Jx.«, 30 0 
ttLL (HJ 1 (C) ) 
[0 0 3 0] 3I£^T, XA7^ftf:ioL JP£3 
0 0 0-8 0 0 OA, 0 0 0A(D7J^-^A 

K (0. l-2%£OyUn>^W €r««LT, X* 

^>^lt, y-r hmm 1 o 7 ^Mt^ e m 1 

(C) ) 

[0 0 3 1 ] -f H-tf >^te(C«fcoT, fttt 

y«j3>fi«l 0 5^y>f h«ffil 0 7^7XyibT 

- 1 0 %\zi$%{-£t\fry*7, 74 > (ph s ) 

So lJDaSJEt46 0-9 0 k V, «Atf8 0kV, K — 
XIB1 x 1 0 ,5 -8 x 1 0 ,s lf/cm s : 

2XlO N gf/cm 3 t-TSo CO^fHC&^T, « 
<^>«3xlO"I?/cm ! <£>igST.Sr#>' 1 J=3> 
««1 0 5 tCgsjjD£*lSo NS^^FM^M^ 

108 (V-X) , 109 i««Sh5. 

(HI (D) ) 

[0 0 3 2] *#EA©«*K£*£Nfflfcb<ttP3! 
xiO'^lxiO'^f/cm 1 ^ICAoTl^ 
[0 0 3 3] fit, F-tf>ya*lfc»S«ttfcU 

— If — <BX*;l/4=— ffiStt 100-350mJ/cm 
5 , #l*_fcf, 2 5 0mJ/cm , <ht5 0 BH«#*<0ffi 
±|BX*i>VU-1f-Ot*-A1t<X£®A£« 
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-rs. sf-Hai*WF^*Sfl«tt2 o cctr 

(E) ) 

[0 0 3 4] tt^T. 1^ 6 0 0 0 A©K<ta«IR 1 1 

S'E8lll> ifti:, 1 SUE?) 

7KSHH^T2 0 0-3 5 0 < C(7)^7--;P^fTPo 

(01 (D ) 

[0 0 3 5] [*5£#I2) «£Aft;0flk« 
K iiftltfM *->K — fcf> 

[0036] ^mmm\tmmm 1 ©iii:ps©^«* 

[0 0 3 7] **««"CJ4, S/'J^XBWcy-f 
^TXi7i:bTPSO^«i6^<^->i:UTfiBBm : £aA*r 

(B2H6) SDii«EEtt6 0-9 0 k 

V 4 PJ^.tf8 0kV, H-XlttUlO M -8xiO 
,s HHVcm 3 , «*tf* 4Xl0 M gf/cm J <hT 

[0 0 3 8] tt*, #X§tC J; 0 V-X ■ K K >«« 

tcaAsnfc«i*oR««*©**oa*:ffl*^, *sco 40 

R«**<a*ft£5l^fc?BSj&*3 xi0"-ixi0 n 

(O^lfmWSL 1 0 8 ( V-A) , 10 9 ( K K » ** 
[0 0 3 9] **lt«"Clt P^<OTFT£fE§3-T£>^ 

±0» «»-«»MT«fllttO*nfc->U3>BI*»* 50 
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[0 0 4 0] (|£JS#J3) **««-Ctt, Jg^^aS 

SAl, ;£&KPffl<0^l««-f (**««Ttt«B* 

[0 0 4 1] H 2 tt**M©T F T^BIIHT* 

0, CMO SI^T F TOfPSll^^1" e i2 
(A) \zffrt&o\z* ^J7XSS (n-->^i7 3 

7) 20 i±c, zy^>L—mit—mm^mpit-r 

2 0 2 £ 1 0 0 0 — 5 0 0 0 A, 00*. tf, 2 0 0 0ACO 
X7CVDtti:ioT)IS 10 0 oA^Tt^rX^ 

un>i2 o 3^^-r^o 

[0042] ^tc, ^mm^mm2 o 3©*ii:iift 

£«> fc\Z* l-3 0ppm, WiH 10ppm©Zy 
;p ft U * Xhf>n-hffitz c }:0^* 

IT, SJgLT, -7^^ff«l2 0 4» 
dc-TS. (0 2 (A) ) 
[0 0 4 3] ^<D'&, 5 4P#IW© 

7--;u^ss-r^<htc^o, #issii2 0 3^i 

2 0 3^ST»<0»ffc3£*I)l2 0 2^1)1, ±*>6T 

[0 0 4 4] ±IBTn— ^fciStta^XSoa, Xe 
C 1 U— tf- (Sfi3 0 8 nm) SrfigltUT, ffi&ltZ 

[0 0 4 5] 02 (B) \Z7K?&5\Z* SSSfbS 

>s«2 0 5, 2 0 6^n^nMn o ^ 

yy7>t-Sft-S*SI»tf*y7X7CVDft 
l:i^T, f^lOO 0 A0>«tffc3£*«2 0 7 &y>r h 
IftlUBtLTriEBl-rs. 
[0 0 4 6] 5ISH»^T, X/V>^Si:«t-3L PS 3 
0 0 0-8 0 0 0A, 00x^4 0 0 o Acdt;U5—»^a 
R (0. l-2%<£X#>> f ^A£^&) ^Sllt, 
X7f>^lT, y-f HS2 0 8, 2 0 9^Ml 

[0047] 02 (O tc^-r^^t, -f*>K 

- tf^&K^T, fttti/'J3>fi«2 0 8, 2 0 9 
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x^lt, i - 1 o %\z^^nrzy^xy^( > 
(ph, ) zm^z* iraia*fftt6 0-9 o k v^i, 
H-xwixio'^sxio'^f/cm 1 t-rn 

tfcfc^o **lf£#yTte, iPiIffijE£8 0 k V£U 2x 
10 ,4 ff/cm 5 ^-r^>«> iKD&mc&^T, *h* 
>^3XlO"Ef/cm ! Oi«1?fttt->'j3>«« 

208, 2 o 9^n^n\zmi)uztiT, Nm<D^m%om 

82 1 0-2 1 3 3&«JgfiKSnSo 
[0 0 4 8] &\z, 02 (D) (Z^-TJ:5^, ^<Dy 10 
* H/yX FffifcJitK Ni©TFTt&Sfi«$l/y 
X hCOVX^ 2 1 4TiIt^o COtttiT, <^>F 

ftttv'U 3>ffl«2 0 6 (CPSO^tt«|-f *>*SJDf 
**ififclTH\ 8B*S»inrr*. F-tf>^;tfX£ 
IT, **T?5 %tr^^n^c> ? #^> (B, H 6 ) * 
m^2>o JPii«Ett6 0 -9 0 k VtU F-Xgte 1 

xio n -8xio l5 gf/cm ! t-rn««t^. 

SS^lTte, 10i««EEtt8 0 k VtU K-X1S4X1 

2 0 6 \Z&^T, NSO^««fi«2 12,21 30| 
1S^^LT> Pg©^*E»««2 1 5 (V — X) , 
216 (FH » a*»J5££n*>. ffiy5\ l/yXh07 
X^ 2 1 4-e»ISnfc^(l«fi«2 1 0, 2 1109 

[0 0 4 9] &*3, HOlSfci^T, V-X • HK 
>i^2 15,21 6 (f<0ffl3!lO8flEC0*^:fflA^, j& 

^®®twn^^K^c«s^3 x i o ,9 ~ i x i o 

''If/cm 1 F — yt**SMrr*. * 

[0 0 5 0] *^Jfi«UTtt, «*f:*>*j8fl]Lfc 

»^tt, jfe"f, 0 2 (D) \Z^-?£o\Z. NSTFTO 

fit, UyXhOVX^2 14^iiL 

[0 0 5 1 ] "&\Z, Vis 7, FO^X^ 2 1 4£r|»SUfc 
WZ. 0 2 (E) \z*k*T£v\z. U-*f-T--)i\z£ 

yiii:ioaisnfc»tt>'U3>««2 o s» 20 

SS2 10, 2 11R^Pi(DTOMS2 15, 2 1 

6ic*w*3 x 1 o^gf/cm' ommi&tiozriT^z 
;ua*yy*u>ysn-5. u— if-Tttixte, KrF 

X4^>VU-— tf— ($S2 4 8 nm) Xy^r 

BBttftfr ttX*;U^--*«j&* 2 0 0-4 0 0mJ/cm 
1 , HAtf 2 5 0 m J/cm 1 tt^^^K £ fc. — 50 
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«fc3fcT"5<fc«fc^. U~1f-7 I 6cOfi9WP?OS1SiaS^2 
0 Ott^o 

[0052] u-if"7-";i/co^c m^mmm^-e 
2mm, 3 s Q^cD&mT'mTzz-jisT&o *n 

[0 0 5 3] tt^T, 0 2 (F) IZ^T^OlZ, JS£ 6 

o o o A<Dmt&mm2 1 6 tbT^x 

7CVDffiCJ:oTMt§ e fit, HMIttk4fe2 1 

>mtr zzo Am<Dmmm\z&-oTNmT f 

T, P^TFTCom® • ISH2 1 7-2 2 1 
-5. 3 5 O'CCDTK^HSm^T, 2B§P H 1I»«LS 

«fr5. (02 (F) ) 
[0 0 5 4] ^±CDXfi£jlT, NST F T, PiTF 

J5K"9" £<> 

[0 0 5 5] [*Jfifl|4] ^HftSrii 
-r^^-^t'^^^T, V — X • FU"f LDDS 

[0 0 5 6] iBfttt^'Jn^Bto*^*"!?^ *S£#Jl 
T^bfcyjffiTfir^o 4i»OLDD«ifi*fet? 
»i h 7 >vX^ ^^©JSCT So v-x • 

HH >*«*3<klXLDD««(0?Sttftt4^Jfi«l 1 IBft 

ifi£>T F T^^To 
[0 0 5 7] H3l:*t±5f:, 

3 o i £^**)umm,<nm\z\z, v-vfk>ss 
ct o b^mmmm&m^&mm^mwm® 302 

0 2 fiLDD««t^5. 

[0 0 5 8] ***«Ttt, y-7/HK>««3 0 

1 C«U «** 1 x l 0 10 - 1 x l O^Bf/cm' &<h* 
ffiASftT^S. fiSft7*B4fc«*3 0 2CH 
P4Xl0 1, -7xl0"gf/cm 1 SiiftASft 

•^#Sfc^, * ; FP H TC?#tt©tf'&0*A^a<, OFF 
mSSOfi^^T FT^#5: <fc**7?€?S. 
[0 0 5 9] »Hifl5) **JS«Ttt, KAftOlkK 
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UT, LDD«iSO»«h7>> ? X^ J 6fP>l'r«»»'& 
\Z, fOLDDS^f;I^-ft>^> ^*oo<;t> 

0, SAlf:0^, ^^tCV-X- KU"f>«*£:LD 

[0 0 6 0] ISf4*JE«4iH«ra*T*4, Sft4 

LDD«« (215-216) tCti. 10 
3X10"-3xiO ,! If 
/cm 1 SB*^«iD*tlT, LDDfi«tfNI^6Pi 

Xl0"-3xi0 l! g?/cm j £T£o Sfc, V- 
X (3 1 2) ■ KH> (3 13) mWz\$, m<D^io 

o \z. mm& 3xio i9 -ixio n m^/ c m s s <t? 
[0061] LDD««asjpsns»cDaiatt\/-x/ 

H W >««t»lniSn*«©aiflE«t 9 2 - 4 ffigS 
/Jm*1>&«>, LDDS«£NS*>SPSKR(g£1t'*IK 20 

DD««*NS*^6PS^S(E*i3:Sfc«)Jctt, LDD 
<bWLW$&<D*n*5\^tz&ffifiZ x l 0' 7 -3 x l 0 
[0 0 6 2] **«5WCJ4, P^cOTFT^f^^-T^^ 

[0 0 6 3] (H*Bft|6) **JH«-C»4, 

-A • HK>I«<!:LDDg«ti:jftS^*> 
ife^S) t'ctO, SAbTccD*,, £ bfcy-X • HI/ 

-r >s® t l ddm^ t p s^M»<t>^aA 

ttfbSfr-SCiKJi^T. K4*tt©Pffl¥W#S«*» 

[0 0 6 4] XStt*JE«5 tSffH«T'*5. Stt* 
j&ttV-X (2 12) 4 # H>(2 13) jff 
?:ix.5MT«^3 x 1 0" — 1 x 1 O^H^/c 
m'S^A^ntl^o LDDS« (215- 50 
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2 16) Kfc, «SiBA-6j»«7?8B**«3x 10"-4 
xiC'If/cm 1 UifaA^ntl^, C©fc«>, 
y-A ■ KK>ffi«, LDDfi«t*«NS*6PaH 

[0 0 6 5] COfcfefCte, y-A* HH>««l:tt 

*©*n*5l^fcSgflE**3 xiO"-lxi o 1 ' Wl=P/ 
cm 3 i?&S«fc5l3, LDDS«fc&A£nfc8H 

5lV>fc****3 x 10"-3X1 0 ,a JH^/cm' 

[0 0 6 6] *HS£#JTi4, PaOTFT^St^^ 

PS©»«tt*#^t-S^F*EftO^TXi:<, -y^r;i/R 

j»t«t 0 — ydr^sy^^u 

rt i:»it0K6^ t <^'>s^t f t fits c t # 

[0 0 6 7] C««M 7 ] **lfifc|-ett, NSS8 h ^ 

■frfc C M O S S»K h 5 > v A * Zmf&T Z> M * St". 

**7AS« (3-->^7 0 5 9Xttl 7 3 7) 4 0 1 
±\z, y7X7CVDi£f:i;0*l4 (IS) <DT^:)Vy 
7AyU3>K5 0 0 A<Dm£\ZJ&m^T, TiftSli: 
bTBKtS*I»4 0 2 2 0 0 0 AcOiS^tCfiEE« 

[0 0 6 8] 7^77Xyij3>R4 0 3 CO^ 

^T<»<»riE-r*. £<©IMfclBtJ;0. 7^77Ai>U 

3>«4 o 3©*ffi*tt3&«a#*n«. xhf>ri 

-hfetCcfcD, l-3 0ppm t flitf, lOppmco 

ifl-7^H4 0 4^Mn o »tt— ydr;i/ 

B4 0 4tt^S:H*fiELT^Sd:ttlB6tt^^ (B4 
(A) ) 

[0 0 6 9] iigigtS 5 4WNKD 

^Tn-^^rSSUT, 7^77Xy'j3>||4 0 3^ 

7^77Xy'j3>l4 0 3©8ffi*6T»©Sfta 
tl4 0 2-\i£»-r-5(C^oT, 7^77Xy'j3> 

§4 0 3 0)«flj«fi3ft«jtff-rs. «f»ftxeo»T». 

[0 0 7 0] 3&*3, -yir;i/»(O^JR7c3||*ti X10" 
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^;KZ>»«tt, lXlO'^lXlO'^f/cm 1 <75 

<«, 

[0 0 7 1 ] »ft{b$nfc>'U3>KltX!y?>ifb 
T, 04 (B) tC^-Tcfc^tC, »ttyU3>a«4 0 
5, 4 0 6«n ( ft«->U3>S«4 0 5BNI 10 
TFT^Sttl^Ml, ll!l*»tt'>U3>fia4 0 6 
f4P5!T F T(D«tt/I£«jrf-£<> 

[0 0 7 2] 2 £ Jc, ^XvCVDSlUOiS 1 5 

o o kcDWtitmmwkA o 7&mm?z><> &\z, xny*? 

mz^DTJU^ -^ABt£4 0 0 O A<BJP^^;:iii8rr 
£o ^(DT)V^ — FSJI4 0 8 , 4 0 9^ 
Mt^feOT^^o C^Z^X^AgltCte, ^#>X 
*>v^Ai^O. 2wt^W£-ttT, tDy^!)^X 

[0 0 7 3]*!:, 20 
ftLT, *ffi^HSb»:^i|WS«tl»Si*ftKS 1 0 0 A 

[0 0 7 4] 04 (C) ^^"Tct^^, 7*bUz/Xb 
^X^4 1 0 y*fh««4 0 8, 4 

*DA»Xtt8lEKSr3'-2 0X*»Lfc»tt* 

tt, irWMS4 0 8, 4 0 9(Dmm\Z7* hl/yX F 
GT7**4 1 0 tH«L,a:lr«*3tt»Mft«3^#eE-r 
y<MS4 0 8, 4 0 9 ©flJBB^^^TLK 
<B»ffiHKt*4 11,41 2*«MSn5. C<£)#?L« 
<0»fflMfc«4 11,41 2 <D/$£EK Tfi»*^j|ffi* 
®@ (LDD««) CDg££&5££n£>„ CtiDAfiERI 

^nm<Dm@mitm4 n, 412^7000 

Acofi2t;:j«5£i±£ 0 
[0 0 7 5] 7* hUz/X h<D^X24 1 OSIftiUfc 40 
W^y-f hlS4 ll, 41 2£»SK{fcLT\ 
tkC a C9tBftlACS{bR4 0 9, 410 *»«T-5. * 

jrrs. (04 (d) ) 

[0076] ^n»<ommmitm4 11,41 

2, fttf»*&»«Kft*4 13,41 4 ^VZ^Cl 

415, 4i 6^^n^n-r^> 0 x 7 f>^a«cn 
&©»«Btfk«b4 11-41 4*xy5 L >y-e-r % mit so 
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<Xyf>ytJ;oT, S<b&*lR4 0 7SXyf>^ 

[0 0 7 7] 04 (E) KSTcfcofc:, H*L3S:Vi|R?B 
&tt«ttfc#K *JLKfc»«BMbtt4 11, 4 1 2£JIE 

0^ uan.^ag&waftftfttt/^ y 7 7 
-:7yirm±u &?mv>mmmkm4 11, 412 

&o ^iimommmitm 4 11,41 2aMi:»iT 
mmx^m^mmmtm 4 13,41 4**x 

[0 0 7 8] &tC, y-f Mi4 0 8, 4 0 9 £TX^ 
ICLT, -f *>H-tr>^tttCckO, ar«^>UXF>40 
5, 4 0 6tC^i®%£&A-r£o ***fi«"Ctt, 
SftAt5fc«i:, K-i;>^l:**-pi-iox 
^^L/tX^XX^ > (PH3) 4fflU<5 D F 

-b;>^©*«aaEn*at-r-5. y< f 

M4 15, 4 1 6tfi¥&MtiL-?7>i7i:l,Tmm-rz 
£?\Z, Jn^SEE, F-X», F-tf>^[Hl^OF- 

[0 0 7 9] F-fcf>^t-J:0, »tt*>>j3>*«4 0 
5, 4 0 6K*3^T, »H*«BtBSnTO^««ttiB» 

17-4 2 0«^Wo Zft*>NM<DltsmBPf&® 
mm4 17-42 OttTFTOy-X/FK >®igc£ 
Sfc, y^f HS4 0 5, 4 0 6OiST©ffl«tt 

1, 4 2 2««$tl^o MC, y-f 1 5, 

BM4 15,41 6 izm^nzfc&iz, moaAi^/jN 

£<, NlOfi»9[^««|fi«4 2 3-4 2 6**Jgdc2 

n^>o (04 (e) ) 

[0 0 8 0] ±|B© F-tf >^Iii:i5liT, *S 

NS<ai«*«^*E«J«tt4 17-42 
9H^T3xlO"-lxiO l, I^/cm J <t&5 
•kSfc, filft7ffittH«4 2 3-4 2 6l:*Vi 

T4 x 1 0"-7 X 1 O'^f/cm 1 £UZ>£o\Z, 

[0 0 8 1] 04 (F) Uv** F4 2 7 T'ttlt 

<5 0 F-fcr>^#X<tLT, **T5XI:tRSnfcy 

(b, h, ) &m^z>o -f*>H-hr>^©s 

6tr^^T, NaoK»ft7>E4tl««4 1 9, 4 2 0, 
fttfNffl©fi«flRCtt«)««4 2 5, 4 2 6 tt-ttl-en 
Mfi^EeLT, P9cOit«ft7Mtt««4 2 8 (V 
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■7) . 4 2 9 , RZfPSKDl&m&^ffiy* 

,4 3 0, 4 3 1 ffiyj, V-JTs b4 2 7 Ttt 

^^nfc^JSS^Fi(5E#;®^4 i 7 (y-x) , 4 1 8 

(HK» . ft£«E»*^tt«»W4 2 3, 4 2 4 <£> 

[0 0 8 2] V-X • HH>S«t^PI 

<Di«»«*tt*ffi«4 2 8, 4 2 9 K*3^T> Wm<Om 
*#Mitt*«*<0»<D»««fc 0t>3X10"-lX10 
M Ef/cm l ift<* PS©iE»ft^iW*«*4 3 0, 
4 3 1 d&^T, BB*<B»«a*«<0»gJ: 0 3 x l 0' 7 10 
-4Xl0"Igf/cm J iK&^i^l:, F-tf>^ 

[0 0 8 3] US?* h^VX^y 2 1 4*Rfc£Lfc 

04 (G) tC^-Tctptc, U— tf-7--;UfcJ: 

^XgtCJ:0}ifg^tlfc&«v ; 'J=r>M^4 0 5, 4 0 

[0 0 8 4] **jfie»j-ett, Nia^Picov-vK 

K>4 1 7, 418, 428, 429 1 X 1 

0 ,0 -lxiO n gf/cm 5 <D«fln?aA*n, 5E 20 

\z. Nm&tfPM(D{&mm^mmm® l 4 2 3, 424, 

4 3 0, 4 3 2[:^4X10 ,, -7X10 l, Bf/ 

[0 0 8 5] U-1f-3ttibT»4, KrFX+y7l^- 
1f- (iSS2 4 8 nm) SJB^fcfc^Ktt, -yir;H£ 

^^M-gS^2 0 0-4 0 Om J/cm l , 

2 5 Om J /cm 1 it" £ t «k Sfc, — *>H>r 30 
l:^^2-20y 3 7 h<DU— tf—ytffim&'ZftZ&o 
KTSiJ:^. tf->t<0BBi*KFO*Safl!tt2 0 0 

[0 0 8 6] U— a**Hft + "C 
2PSBU, SSOt^STiT--;^, &*5, *m 

Sfcu&a*, u— tf— — l$TzL-)i<D^-?nfr 

[0 0 8 7] 0 4 (H) td^TJz^K:, iP^l/zmCOK 
<bS«R«HmM!lUR4 3 2tLty7X*YCVDS[: 40 

IBSS4 3 3, 4 3 4, 4 3 5^Mno 
3 5 0 C CCD**HH^.4 1 ^^^T, 28fm<Dmf*MW% 
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fro* W±cDXg£gT, CMOSMh7>yX^^ 
^J&£n& 0 (04 (H) ) 
[0 0 8 8] **JS«Ttt, *H*>ft»»DLfc 

m^\Z, ft?, 0 2 (D) ^^*TJ:5tC, NITFTO 
fl«fil/^h 4 2 7TiBLT, «l*-f*>S*lID"r 
-5* fit, I/^h 4 2 7 *|*SLft»f:, i-f*> 

[0 0 8 9] 

bfciBfitt->'j3>tt*ffl^T*>, OFF««EjW£<* 
[0 0 9 0] ^Sft^rSjSi-^iiaTC^chLT^ 

tC5*6T'*5, COckSfc:^— ttWKTFTJKS 

[0 1] HSS#ll, 2(Z)»Ih7>y7^^Slg 
[0 2] *S£#iJ 3 <DMm h ? > vX^OfPKXSHT 
[0 3 ] *Sfiffi| 4 <£>»M h 5 >*J7s9 <Dm&m-X:$> 
[0 4] g|BS#| 7 h7>yX^ (Dftg&immT- 

[IffORW] 

1 0 1 ^77Sfi 
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1 o 5 gftji 
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110, 217 jinieiuft 

111, 218 
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